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In our phytochemical : investigation of ltriterpenoids from the genus Euphorbia esula and
E. petiolata, twelve compounds have been isolated and identified as a new triterpene, 23,25-0-
isopropylidene-cycloartanol 1 and a new naturally occurring acylglucosylsterol, ~-sitosterol-3-0-( 6'-
linolenoylj-Bin-glucopyranoside 2, together with ten known compounds, 3~-hydroxyfriedal-7-ene 3,
cycloart-Zs-ene-Sb.zo-diol 4, cycloartan-Zd.Zd-epoxy-Sjl-ol 5, ~-sitosterol 6, ~-daucosterol 7, cy-
cloartenol 8, cycloartan-3~,24~,25-triol 9, Ingenol-3,5,20-triacetate10, oleanic acid 11, and glyceryl Li-
nolenate 12 on the basis of spectroscopic methods and chemical evidences.
Euphorbia esuia L. (Euphorbiaceae) distributed
widely in China, is a penennial plant and has long
been used as a folk medicine to treat tumor, to
dredge blocking-stomach and insecticide etc1•
From this plant, one new triterpenoid, 23,25-0-
isopropylidene-cycloartanol 1, as well as five
known compounds, 3f3-hydroxy-friedal-7-ene 32,
cycloart-23-ene-3f3,25-diol 43, cycloartan-24,25-
epoxy-Jb-ol 54, f3-sitosterol 65-8, l3-daucosterol 77
have been isolated and characterized by spectral
methods or by comparison with corresponding lit-
erature data. Concerning the plant E. petiolata,
four ingenane type diterpenoids and two triterpe-
noids have been previously reported':", respec-
tively. In our further phytochemical investigation,
ten compounds f3-sitosterol-3-0-(6' -linolenoyl)-l3-
o-glucopyranoside 2, compounds 4-7, cyclo-
artenol 81 I, cycloartan-3 f3,24~,25-triol 94, Ingenol-
3,5,20-triacetate 1012,oleanic acid 1113,14,and glyc-
eryl Linolenate 1215were obtained. The compound
12 was directly isolated as a natural product for
the first time. Details of isolation and structural
elucidation of these compounds are described
herein.
ResulJs and Discussion
23,25-0-isopropylidene-cycloartanol 1 gave the
positive Liebermann-Burchard test indicating it to
be a triterpenoid. The mass spectrum of 1 showed
the molecular ion at m1z 500 corresponding the
molecular formula C33H5603(unsaturation degrees
is 6) with elemental analysis and other intense ions
at m1z 360 (a), 345 (a'), 315 (d), 297 (d'), 175 (e)
which are characteristic of cycloartane triterpen-
ioids skeleton":", In the IH NMR spectrum
(400MHz, CDCI3) of 1, cyclopropane (C19 -CH2)
methylene protons were observed at 0 0.34 and
0.55 as an ABq (J=4.2Hz) are highly characteristic
of 9, 19-cyclotriterpenoids 17-19.Four quarternary
methyls are observed in the upfield region at 0
0.81(3H, H-30), 0,97 (3H, H-28), and 1.11 (6H, H-
18, 29) respectively, while a double doublet at 0
3.29 (lH, dd, J=4.S, 11.1Hz ) is due to the proton
C3-H. (ae, aa)19.20.Themass and IH NMR spectral
data of 1 indicated a normal cycloartane type
ABCD ring system and the presence of a different-
part of side chain.
The presence of a different-part of side chain
was evidented as following. Apart from the cy-
cloartane type ABCD ring systems, the IHNMR of
1 showed the presence of a secondary methyl
group at 8 0.89 (3H, d, J=6.3 Hz, H-21), two qua-
ternary methyl groups at 8 1.26 (6H, s. H-26, 27)
attached at the quaternary carbon bearing oxygen,
and two extra methyl groups at 8 1.42 (3H, s), 1.35
(3H, s) due to an isoproplidene, which was sup-
ported by the resonance at 8 lO6.27 (C), 28.57
(CH3) and 26.85 (CH3) in' the 13CNMR spectrum
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of 1, as well as oxymethine proton signal at 03.64 structure of 1, was elucidated as shown in Chart 1.
(lH, m) corresponding to the methine resonence at It was further verified by the strong ions at rn/z
o 84.02. Taking account of the above total data 360 (a) and 345 (a') in the mass spectrum (Chart
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Chart 2 -The main mass fragments of compound I
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isopropyliene-cycloartanol, which was verified as
a natural occuring by comparing with the crude
residues detected by TLC before using acetone.
(3-sitosterol-3-0-(6' -linolenoyl)- (3-o-glucopy-
rancoside 2 was obtained as a colourless wax. The
1H NMR spectrum, beside signals that agreed with
those of (3-sitosterol (see Experimental Section),
showed a (3-g1ycosidic signals (the anomeric pro-
ton H-l' at 8 4.35, d, J=7.5 Hz; the methylene
proton H-6' as ABq system at 8 4.22, dd J=12.0,
2.5 Hz, 8 4.15, dd, J=12.0, 5.5 Hz; remaining
overlaped proton at 8 3.0-4.0, m) and a long un-
saturated-acylic chain signals (8 5.35, m; 2.80, n:;
2.08, m; 1.26, brs ). The 13CNMR spectrum (see
experimental section ) indicated signals in good
agreement with those reported for (3-sitosterol with I
the exception ofC-2 (8 29.78), C-3 (8 79.79) , C-4 ,
(8 38.91) due to the attachment of the glucosidic
moiety at C_36,8 and signals of linolenoyl moiety,
which was confirmed by comparison to compound
12 and the data reported for analogous fatty acid
methyl esters", addition to the glucose carbon sig-
nals (see Experimental Section). Furthermore, the
downfied shift of C-6' and the corresponding
downfield shift of H-6' suggested that the acylic
chain was linked at this position of (3-o-g1ucosidic
group. Thus, compound 2 was elucidated as a (3-
sitosterol-3-0-(6' -linolenoyl) -(3-o-g1ucopyranco-
side, and its acetylated product 13 has been re-
ported by L. Previtera".
Experimental Section
Melting points were recorded on a Kofler
Melting point apparatus and are uncorrected. All
optical rotations were ditermined with a JASCO-
20C automatic recording spectro-polarimeter.
Mass spectrometer were recorded with a VG ZAB-
HS mass spectrometer using a 70 eV electron im-
pact ionization or FAB, IR spectra were run on a'
Nicolet 170 SX FT-IR instrument and IHNMR
(400.13 MHz) and, 13CNMR (100.16 MHz) spectra
in a Bruker AM 400 FT-NMR spectrometer, using
TMS as internal standard (chemical shifts in 8,
ppm). Silica gel ( 200-300, 300-400 mesh) was
used for column chromatography and silica gel
GF' G and H for TLC. Spots were detected on254,
the TLC under UV light or by heating after spray-
ing with 5%H2S04•
The Euphorbia esula L. ( Euphorbiaceae ) was
collected in Zhangxian county, Gansu Province of
China in August 1993 and identified by Prof.
Zexiang Peng. A voucher specimen (No. 9383)
was deposited at the Herbarium in the Department
of Chemistry, Lanzhou University and Euphorbia
petiolata Banks were collected near Kufr Khal,
along Irbid-Arnman main Road of Jordan in July
1994 and identified by Dr. Jamil . Lahham, a
specimen (No. 5801) is deposited in the Herbarium
of the Biology Department of Yarmouk University,
Irbid, Jordan.
Extraction and isolation of compounds
The air-dried whole plants of Euphorbia esula
(7.0 kg) were powdered and extracted four times
(each 3 days) with acetone at room temperature.
After concentration in vacuo, the total extract (295
g) was subjected to column chromatography (CC)
over silica gel (1200g, 200-300 mesh) with pet.
ether-acetone (from 50:1 to 0:1) gradient, when
nine fractions (A-I) were obtained by monitoring
on TLC. From the fraction B (pet. ether-acetone,
40: 1), 3 as a needle (20 mg) was obtained by CC
over silica gel using pet. ether-EtOAc (6:1) as
eluant, and purified by recrystallization with Et20.
From the fraction E (pet. ether-acetone, 10: 1), 7
(30 mg) was obtained by CC over silica gel with
pet. ether-EtOAc (5: 1). From the fraction F (pet.
ether-acetone, 5: 1), 1 (37 mg) was obtained by re-
peated CC over silica gel using first CH2C12-Et20
(15: 1) and then pet. ether-acetone (5: 1) as eluants.
From the fraction G, a mixture of 4 and 5 were
obtained by CC over silica gel with CHzClz-Et20
(7:1). The mixture were further separeted by CC
over silica gel with pet. ether- EtOAc (5: 1) to ob-
tain two pure compounds 4 (10 mg)and 5 (12 mg),
respectively. Finally, the fraction H (pet. ether-
acetone (1:5) was further separeted by repeated CC
over silica gel with the first pet. ether-EtOAc (2:1)
and then CH2CI2-EtOAc (3:1) as eluants to give 6
(30 mg).
Air-dried, powdered whole plants of E. petiolata
(2.4 kg) were extracted four times (each 3 days)
with pet. ether (60-90°C)-EtzO-MeOH (1:1:1) at
room temperature yielding120g crude extract,
which was subjected to CC over silica gel (1200g,
120-160 mesh) with a pet. ether and acetone (from
40: 1 to 0: 1) gradient (2500 ml each eluent). Ac-
cording to differences in composition indicated by
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TLC, six fractions (A-F) were collected. The fac-
tion B (pet. ether-acetone, 30: 1) was repeatedly a:;
over silica gel [eluant: pet. ether-EtOAc (10: 1),
and then pet. ether-Et.O (5:1) ] to yield 8(11 mg).
and 10 (16 mg). The fraction C (pet. ether-acetone,
10: 1) was decolourized with activated charcoal and
purified using the silica gel column with pet. ether-
EtOAc (5: 1) as eluant to afford 6 (45 mg). The
faction D (pet. ether-acetone,7:1) was CC over
silica gel [eluant: CH2CI2-Et20 (10:1 )] to give
three fractions (DI -D3)' From the fraction D\ , 5
(30 mg) and 11 (22 mg) were obtained by CC over
silica gel with pet. ether-EtOAc (4:1) as eluant.
Fom the fraction D2, 4 (30 mg) was yielded by CC
over silica gel with pet. ether-EtOAc (3:1); and
from the fraction D3, 7 (18 mg) was obtained by
CC over silica gel with pet. ether-EtOAc (2:1). The
faction E (pet. ether-acetone, 5: 1) was repeatedly
CC over silica gel [eluant: CHCl3 -acetone (7:1),
and then pet. ether- EtOAc (1: 1), ] to yield 9 (15
mg). The faction F (pet. ether-acetone, 2: 1 ) was
repeatedly CC over silica gel [eluant: CHCl3 -
acetone (3:1) ] to give 12 (18 mg). The faction G
(pet. ether-acetone, 1:5 ) was repeatedly CC over
silica gel [eluant: CHCl3 -acetone (2: 1), and then
CHCI3-MeOH (15:1),] to afford 2 (25 mg).
The known compounds 3-12 were identified by
comparing either their corresponding properties
(m.ps, Mass, IR, IH_ and \3C NMR) with literature
values or authentic samples.
23,25-0-isopropylidene-cycloartenol 1.. Col-
ourless plates', m.p. 142-44°C, (Found: C, 79.23; H,
11.25. Calc. for C33H5603: C, 79.15; H, 11.27 %);
ElMS (70 eV, %): ~z 501 (18),500 (5), 486 (70),
468 (15), 443 (20), 428 (25), 381 (10), 360 (37),
345 (12), 315 (19),297 (20), 287 (17), 273 (15),
255 (15), 227 (16), 203 (43), 187 (26), 175 (60),
161 (44), 147 (43), 135 (62), 121 (62), 107 (70), 95
(100),81 (70),69 (78), 55 (63),43 (77); IH NMR
(CDCI3, TMS): 3.64 (H-23, 1H, m), 3.29 (H-3, 1H,
dd, J=4.5, 11.1Hz), 1.42 (H-2', 3H, s), 1.35 (H-3',
3H, s), 1.26 (H-26, 27, 6H, s), 1.11 (H-18.29, each
3H, s), 0.97 (H-28, 3H, s), 0.89 (H-21, 3H, d,
J=6.3Hz), 0.81 (H-30, 3H, s), 0.55, 0.34 (H-19,
2H, ABq, J"74.2 Hz); \3C NMR (CDCI3) data are
given in Table I.
•
l3-sitosterol-3-0- (6' -Iinolenoyl)-I3-D-glucopy-
rancoside 2 . Colour less wax, IH NMR ( CDC13,
Table l-Spectral data of BC NMR (DEPT) for compounds 1,





































































*The. chemical shift values could be interchangable in the
same column.
"The chemical shift values of carbons in compounds 1
































TMS ): 0.66 (H-18, 3H, s), 0.81 (H-27, 3H, d,
J=7.0Hz), 0.83 (H-26, 3H, d, J=7.0Hz), 0.88 (H-
29, 3H, t, J=7.5H4), 0.91 (H-21, 3H, d, J=6.5Hz).
0.97 (H-18", 3H, t, J=6.8Hz), 1.02 (H-19, 3H, s),
1.26 (H-3"-7", 10H, brs), 1.63 (H-11",14", 4H, m,
each 2H ), 2.08 (H-l7", 2H, m), 2.33 (H-2", 2H,
m), 2.80 (H-8", 2H, m), 4.22, 4.15 (H-6', 2H, ABq,
J=12.0, 2.5 Hz and J=12.0, 5.5 Hz), 4.35 (H-1',
1H, d, J=7.5 Hz), 5.35 (H-9",10",12',13", 15"and
16", 6H, m, each 1H ); BC NMR ( CDC13 ,TMS):
steroid-part (In due order, C\_29), 37.26, 29.78,
79.79,38.91, 140.36, 121.96,31.98,31.83,50.12,
36.63, 21.04, 39.75, 42.29, 56.75, 24.27, 28.21,
1042 INDIAN J. CHEM. SEC B, NOVEMBER 1997
56.17,11.98,19.34,36.15,18.75,33.90,26.17,
45.76,29.10, 19.77, 18.98,22.65, 11.82; glucose-
part (In due order, C1'.6')' 101.26, 73.26, 76.27,
70.53,73.57,63.77; acyl-part, (In due order, C1".IS"
), 174.04,34.26,24.97,29.68,29.51,29.35,29.74,
29.29, 130.14, 127.71, 25.76, 128.25, 128.16,
25.68, 127.07, 131.88, 22.65, 14.07.
3[3-hydroxyfriedol-7-ene 3. Colourless needles,
m.p. 162-64°C, RFO.65 (pet. ether-Et.O, 2: 1); IR,
ElMS and IH NMR data were identical with those
reported in the literature".
Cycloart-23-ene-3[3,2S-diol 4. Colourless nee-
dles, m.p. 202-204 °C, RFO.5 (pet. ether-EtOAc,
2:1); IR, ElMS and IH NMR data were identical
with those reported in the literature' ; 13CNMR
(CDCI3, TMS) data are given in Table I. The 13C
NMR spectral data have not been recorded in the
literature so far.
Cycloartan-24,2S-epoxy-3[3-ol S. Colourless
powder, IR, ElMS, IH NMR, and 13CNMR data
were identical with those reported in the literature",
Cycloartenol 8. A white amophous powder,
m.p. 106-107°C; IR, ElMS and IH NMR data were
identical with those reported in the literature",
Cycloartan-3[3,241;,2S-triol 9. Colourless crys-
tals, m.p. 153-56°C; IR, ElMS, IH NMR and 13C
NMR data were identical with those reported in the
literature".
Ingenol-3,S,20-triacetate 10. Colourless crys-
tals, m.p. 194-96°C; IR, ElMS and IH NMR data
were identical with those reported in the litera-
ture"; 13CNMR (CDCI3, TMS): 132.26 (C-1, CH),
133.20 (C-2, C), 82.28 (C-3, CH), 85.98 (C-4, C),
74.95 (C-5, CH), 135.75 (C-6, C), 131.87 (C-7,
CH), 43.84 (C-8, CH), 205.61 (C-9, CO), 73.0 (C-
10, C), 38.63 (C-11, CH), 31.14 (C-12, CH2), 23.12
(C-13, CH), 22.93 (C-14, CH), 24.35 (C-15, C),
28.40 (C-16, CH3), 15.55 (C-17, CH3), 17.03 (C-
18, CH3), 15.39 (C-19, CH3), 65.86 (C-20, CH3),
acetyl group: 170.7 (CO), 169.7 (CO), 169.7 (CO),
21.16 (CH3)' 20.91 (CH3)' 20.76 (CH3)' The 13C
NMR spectral data have been reported herein for
the first time.
Glyceryl Iinolenate 12. Colourless gum, IH
NMR (CDeI3 .TMS): 5.36 (H-9,10,12,13,15 and
16, 6H, m, each 1H), 4.18 (H-1 " 2H, m,), 3.94 (H-
2', 1H, m), 3.70 (H-3'a, 1H, dd, J=4.0, 12.0 Hz ),
3.60 (H-3'b, 1H, dd, J=6.0, 12Hz), 2.81 (H-8, 2H,
m ),2.35 (H-2, 2H, t, J=7.6 Hz), 2.06 (H-17, 2H,
m), 1.63 (H-II, 14, 4H, t, J=7.2 Hz, each 2H),
1.33-1.25 (H-3-7, 10H, m, each 2H), 0.88 (H-18,
3H, t, J=4.4Hz); 13CNMR (CDCI3, TMS) : 174.24
(C-1, C=O, ester), 131.85 (C-16, CH), 130.12 (C-
9, CH), 128.17 (C-12, CH), 128.12 (C-13' CH),
127.63 (C-10, CH), 126.98 (C-15, CH), 70.13 (C-
2', CH), 65.03 (C-1', CH2 ), 63.20 (C-3', CH2 ),
34.02 (C-2, CH2 ), 29.44 (C-7, CH2 ), 28.97 (C-
4,5,6, 3X CH2), 27.07 (C-8, CH2), 25.49 rc.n,
CH2), 25.40 (C-14, CH2), 24.76 (C-3, CH2), 22.57
(C-17, CH2), 14.01 (C-18, CH3)' The IH_ and 13C
NMR spectral data have not been recorded in the
literature so far.
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